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感染 15 分钟的 APR 反应。结果检索到 3个相关蛋白，并对这 3个蛋白在 APR











锯缘青蟹肌肉和肝胰腺分别具有 23 和 27 个差异蛋白。采用质谱技术（MS/MS
分析正在进行中），从中相应鉴定了 17 和 10 个蛋白，并对其中部分蛋白的差























Innate immunity system provides the body with its first line of protection 
against external injury and such a rapid, extensive, non-specific mechanism can 
almost be found all through the living kingdom. It involves a large number of 
functional proteins and functions in a variety of defense-related activities. At the 
initiation stage of innate immunity is addressed as acute phase response (APR). A 
large number of acute phase proteins (APP) is produced in APP for limiting the 
dispersal of infectious agents, repair of tissue damage, killing of microbes and 
restoration of healthy state. Both cells and secreted molecules of innate immunity 
and APR are dynamic in regard to their readiness status and the process of cell 
activation during the adaptive alteration of cell physiology, so proteomics is an 
ideal tool to research innate immunity and APR. 
In the current study, APP profiles were investigated in the muscle of Scylla 
serrata against different pathogenic bacteria with the use of proteomic 
methodologies. For this purpose, Scylla serrata were separately injected with the 
three pathogenic bacteria and 0.85% brain was used as a control. Samples were 
prepared from the muscle at the fifteen minutes following the injections. Three 
proteins with variances were achieved by comparison between the 2-DE maps and 
elementarily identified With the use of  MALDI-TOF/MS and bio-information. 
Specific and specific memory is a hallmark of the vertebrate adaptive 
immune system. However, recent experiments indicate that specific and specific 
memory might also exist in the innate immune systems of invertebrates. At 
present, the underlying mechanisms are unknown, yet such phenomenological 
evidence is relevant for understanding the principles and evolution of immune 
defence. In our research, we first immunize and infect Scylla serrata with same 















infected and not immunized was used as a control. With test statistics, we found 
the rate of death of Scylla serrata being not immunized were obviously higher 
than Scylla serrata being immunized with same bacteria, indicated the immunity 
can produce obvious effect of protect. And we found the effect of protect of in 
Scylla serrata being immunized with different bacteria were lower than in Scylla 
serrata being immunized with same bacteria, indicated the effect of protect is 
specific. 
Then, we use technique of proteomic and bio-information, to study the 
immunoreaction of Scylla serrata being infected with pathogenic bacteria and 
0.85% brain was used as a control. Twenty-seven and twenty-three proteins with 
variances in muscle and hepatocirrhosis of Scylla serrata were achieved and 
Seventeen and ten proteins with variances elementarily identified. We analyzed 
some variances with western-blotting. Through the study of protein with variances 
of muscle and hepatocirrhosis of Scylla serrata being injected with BSA and 
Scylla serrata being immunized and infected with same pathogenic bacteria., we 
analyzed the specific and effect of protect of immunoreaction of Scylla serrata 
being infected with pathogenic bacteria. In the hepatocirrhosis of Scylla serrata 
being infected with pathogenic bacteria, we found five proteins which can 
probably produce obvious effect of protect. 
 















































































    样品制备是双向电泳质量好坏的一个关键，其目的是使样品中蛋白质充
分溶解并尽可能减少影响等电点聚焦的杂质，特别是带电杂质。近来的研究
发现磺基甘氨酸三甲内盐(ASB14-16)的裂解效果最好，而 2mol/l 的硫脲和表































次间重复性差等问题。因此限制了 2-DE 的广泛应用。1988 年,固相化 pH 梯
度胶条(Immobilized pH gradient, IPG)技术的建立,克服了 CA 的缺点，具有高
分辨率、高重复性、信息量大、操作简便等优点[4]。针对低丰度蛋白质、极
酸和极碱性区蛋白质、高分子质量区蛋白以及膜蛋白等，研究者对 2-DE 进
行了许多改进,如采用窄范围的 pH 胶条(2～3pH 单位和 1pH 单位)、预分离技





































识别已知蛋白质的多种异构体。   
化学喷墨印迹技术(chemical ink jet printing technology, CHIP)结合了
2-DE 技术与蛋白质芯片技术的优点, 被称为是“一个分析真实蛋白质的新方








































(IT)和傅里叶变换离子回旋共振(FTICR)。MALDI 分析器通常和 TOF 连接用
以测定肽段质量数，通常飞行时间越长获得肽段的分辨率和准确度就越高。
三级 Q 分析器通常和 ESI 相连以选择离子并产生被选择前体的碎片离子谱
























通过 MALDI-TOF-MS 和 ESI-MS/MS 得到的信息包括酶解肽段产生的指
纹图谱(PMF)以及蛋白质部分序列信息，通过这两种信息可以对蛋白质进行































Sequest 和 Mascot 程序, 在一次联机 HPLC ESI-MS/MS 实验中, 能检索数百
























































成为蛋白质组研究的新前沿。如：二维差异凝胶电泳 (two dimensional 































1.2 APR（acute phase response）研究进展 




时都会启动 APR，合成 acute phase protein(APP)进行快速自我保护，抵御微
生物的入侵，促进创伤的修复，帮助机体恢复正常静息状态等。对于高等哺
乳动物，APR 反映为某些生理指标的变化，如嗜眠、发烧等。参与 APR 过
程的器官和系统很多，包括肝、神经内分泌、造血、粘膜、皮肤，大脑及免
疫系统等，其中肝脏是 APP 的主要合成器官。 
第一个被发现的 APP 是 1930 年 Tillett 和 Frances 等从感染了肺炎球菌的
病人血清发现的 C-reactive protein(CRP)。CRP 是一种能和肺炎球菌多聚糖 C
形成沉淀的物质。该蛋白在多种感染源感染的人血清中都有发现。这也是关
于机体在炎症情况下生化反应的最早报道，并导致了其它“acute phase protein 
(APP)”的发现[16]。有关 APR 的研究在哺乳动物中报道较多。常见的 APP 可
归纳为水平呈上升趋势的阳性 APP(Positive APP)和呈下降趋势的阴性















表 1-1 常见的 APP 分子 
Table1-1 some of APP 
Complement 
system 
C3, C4, C9, Factor B, C1 inhibitor,    




Fibrinogen, Plasminogen, Vitronectin, 
Tissue plasminogen activator, Urokinase, Prorein S, 




α1-Protease inhibitor, α1-Antichymotrypsin 








Secreted phospholipase A2, 
Lipopolysaccharide-binding protein, 
Interleukin-1-receptor antagonist, 
Granulocyte colony-stimulating factor 
 
     
     
     













Others C-reactive protein, Serum amyloid A, Ferritin, 





Albumin, Transferrin, Transthyretin, α2-HS glycoprotein, 
Alpha-fetoprotein, Thyroxine-binding globulin, Factor XII, 
Insulin-like growth factor I 
 
Koj 等将 APR 网络反应表述为下面的模式图[18]，（图 1-1） 
 
图 1-1 APR 网络反应模式图 
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